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This invention relates to a method of protecting a -track vehicle, 
such as an armored vehicle, e.g. an armored tank, against , the effects of a 
landmine explosion, e.g. an anti-tank landmine explosion. It relates also to a 
converted track vehicle, and to a conversion kit for a track Vehicle. 

5 . " . . 

In accordance with a first aspect of this invention, there is provided 
a method of protecting a track vehicle against the' -effects- of a landmine 
explosion, including conducting shock waves generated by the landmine 
explosion laterally outwardly by means of a Shockwave guide member having a 
10 • relatively high acoustic speed and located proximate a track of the track vehicle. 

For purposes of thjs specification, terms denoting direction, such as 
fore, rear, lateral, and the like should be interpreted with reference to a normal 
direction of forward travel of a track vehicle. The term "laterally outward" means 
15 "sideways away from (the track vehicle)". 

By "relatively , high" acoustic speed is meant an acoustic speed 
higher than the acoustic speed of the metal used in components of the track 
. vehicle. Such metal, e.g. steel, aluminum, and alloys thereof, generally have an 
20 acoustic speed of . about 5000 m/sec. In accordance with the invention, the 
material of each shock wave guide member may be of glass, a suitable ceramic 
such as an alumina, or the like. The acoustic speed of glass is about 6000 
m/sec, and that of ceramic is above 6000 m/sec, up to about 8000 m/sec. 
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r . The invention extends further to a track vehicle having tracks 
guided on bogey wheels, which track vehicle is converted to protect it against the 
effects of a landmine explosion, the track vehicle comprising a plurality of shock 
wave guide members proximate tracks and bogey wheels thereof. ; 

Typically, guide members may be provided in wells "of bogey 
wheels, i.e. annular cavities surrounding the hubs and radially inward of rims of 
the bogey wheels; as well as immediately above a bottom run of each track 
intermediate bogey wheels. . 



Each guide member may be of composite construction, comprising 
a plurality of directed laminates of the high acoustic speed material. The 
laminates may be sandwiched in-between layers of material having low acoustic 
speed, e.g. polyurethane, rubber, and like. The laminates may be oriented to 
15 extend obliquely laterally outwardly in use. 

Guide members proximate tracks intermediate bogey wheels may 
have layers of low friction material such as Teflon on their surfaces interfacing 
with the tracks, Those surfaces may be profiled snugly to be'received with little 
20 clearance, or even slight rubbing, on inner surfaces of the tracks. 

In accordance with a further aspe.ctv.4he invention extends yet 
" further to shock wave guide members as herein described shaped to be located 
proximate tracks and proximate bogey wheels of a track vehicle. 
25 ' ' 

The invention is now. described by way of example with reference to 
the accompanying diagrammatic drawings. In the drawings . 

Figure 1 shows, in fragmentary side view, a track vehicle converted in 
accordance with the invention; 
30 Figure 2 shows, to a larger scale, fragmentarily, a bogey wheel of the track 

vehicle of Figure 1 , converted in accordance with the invention; 
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Figure 3 shows, in diametrical section, the bogey wheel of Figure 2; and 
Figure 4 shows, in cross section, to a larger scale, a guide member 
proximate a. track of the track vehicle of Figure 1 . 

With reference to the drawings, a track vehicle in the form of an 
armored tank is generally indicated by reference numeral 10. The track vehicle 
10 has a pair of tracks 12 guided along a lower run of each track on bogey 
wheels 14. The track is shown fragmentarily only, and only one track 12 is 
shown, also fragmentarily. 

In accordance with the invention, a^tiretH^rta^tjf guide member, 
generally indicated by reference numeral 16, is located within wells of the bogey 
wheels 14, i.e. annularly intermediate hubs 14.1 and rims 14.2 of the respective 
bogey wheels 14. 

In the event that the bogey wheel 14 has webs 14.3 at 
circumferentially spaced positions within said wells, the guide member 16 is in 
the form of a composite guide member comprising a plurality of segments 16.1 
shown in Figure 2. 

As can best be seen in Figure 3, each segment has a plurality of 
laminates 16.2 sandwiched in-between dividing layers 16.3 which, may be of a 
yielding, even resilient, low acoustic speed material such as pofyurethane, rubber 
or the like. The laminates 16.2 are oriented laterally outwardly. 

In the event of a landmine explosion underneath the bogey wheel 
.14, shock waves generated by the landmine explosion will propagate through the 
track 12, through the rim 14.2 of the bogey wheel 14 immediately above the track 
• 12 and will be "loaded into" the respective segment or segments 16.1. The 
Applicant has realized that shock waves encounter resistance to propagation 
inversely proportional, to the acoustic, speed of a material. Thus, in a material 
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having a high acoustic speed like glass, especially ceramics; such as that of the 
guide member 16, the shock waves are guided effectively laterally outwardly in 
accordance with the orientation of the laminates. It is further to be appreciated 
that, should a component of the shock waves be conducted obliquely along such 
5 a laminate, when it reaches a dividing layer 16.3 having a low acoustic speed 
and thus offering high resistance to propagation of shock waves, the shock 
waves are deflected back into the high acoustic speed material which assists in 
guiding the shock waves laterally outwardly. 

10. When the shock waves reach the surface of the guide member, and 

preferably it should do so at approximately right angles, the shock waves, when 
they encounter the neighboring air, which has a low acoustic speed, cause 
spalling of the material which results in a fragment or fragments of material to be 
liberated and to be. projected generally in the direction of spalling i.e. laterally 

15 outwardly. ' 

In this regard, the Applicant has realized that a blast effect 
generated by the landmine explosion and following the shock waves in time, 
generally follows the path or route of least resistance. In this regard, the 

20 Applicant has further appreciated that the shock waves crack and pulverize the 
material of the guide member, but at a propagation speed substantially lower 
than the acoustic speed. Thus, the guide member remains intact fully to 
propagate* the shock waves, but immediately behind the shock waves, cracks 
and pulverizes to facilitate being displaced or blown away by the blast effect 

25 Thus, a route of lesser resistance is created in the direction in which the shock 
waves were, guided. Furthermore, the effect of spalling and of a fragment being 
projected from the outer surface creates a region of low pressure which is 
followed by the blast effect 

30 Thus, the Applicant has realized that managing or guiding of the 

shock waves in a predetermined direction away from a body of the track vehicle 
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not only protects the body against the effect of the shock waves, but also that the 
blast effect tends to follow the leader shock waves and that the body of the track 
vehicle is thus also protected against the effects of the blast. 

5 Similarly, with reference to Figure 4, a guide member 18 comprises 

a plurality of laminates 18.2 sandwiched by dividing layers 18.3 of polyurethane, 
rubber, or the like. By way of development, the guide member 18 is profiled at its 
interface with the track 12, to fit snugly over the track 12, and even to rub against 
the track 12. To mitigate such rubbing, a rubbing surface 20 of a low friction 

10 material such as Teflon is provided at the interface. 

The mechanism of guiding of the shock waves in the case of the 
guide member 18 is exactly the same as that of the guide member 16 and also 
the creation of a route of lesser resistance is similar. 

15 . 

The Applicant believes that the invention provides a simple, elegant 
and relatively inexpensive method of managing shock waves by directing or 
guiding the shock waves in a desired direction, and furthermore that such guiding 
of the shock waves creates a route of lesser resistance which is followed by the 
20 blast in preference thus, also protecting vulnerable and valuable parts of the 
vehicle against the effect not only of the shock waves, but also of the blast. 

DATEDT THIS 27 m DAY OF MAY 2003 . 
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